The aim of the study was to compare the dynamics of pollen seasons of selected tree and shrub taxa among measurement sites in Kraków and its neighbourhood. The study was performed in Kraków and Piotrkowice Małe in 2002, as well as in Kraków and Giebułtów in 2006. During the study the volumetric method was applied and pollen grains were counted along four horizontal lines.
INTRODUCTION
Information about pollen concentration measurements in urban and suburban areas performed in short time series are known in literature (G o t t a r d i n i and C r i s t o f o l i n i , 1997; K a s p r z y k , 1999). The results of these studies indicate disparities in annual pollen concentrations in various sites, and slight differences in the course of pollen seasons (start dates, duration).
Meteorological parameters, especially specifi c characteristics of urban climate and vegetative cover, infl uence the pollen season (F u k u o k a , 1997). Changes in vegetative cover in big cities result from human activity.
The aim of the study was to compare the dynamics of pollen seasons of selected tree and shrub taxa among measurement sites in Kraków and two sites in its neighbourhood. The study was performed in Kraków and Piotrkowice Małe in 2002, as well as in Kraków and Giebułtów in 2006. 53'E) is located about 14 km north west of Kraków. Poplar, willow, alder and hazel prevail. There is a low contribution of pine and beech (T o w p a s z , 1996).
MATERIALS AND METHODS

Kraków (KR)
In Kraków a heat island occurs (air temperature increased by 1-2 o C) which is responsible for change of the thermal season duration in the year. In the center of the city, summer lasts longer by 25 days and winter lasts shorter by 23 days than in suburban area. In Kraków the number of hot days is higher by 10-11 days and also accumulated rainfall is higher than in suburban area (L e w i ń s k a , 2000 ) were obtained by counting pollen grains along four horizontal lines at 400× magnifi cation of a light microscope. Eight selected tree and shrub taxa were analysed: Alnus, Corylus, Betula, Populus, Fraxinus, Quercus, Salix, Pinaceae (Pinus, Picea). To calculate pollen seasons, the 95% method was applied.
The saw like scatter plot of data describing day to day variation in pollen concentrations were smoothed by means of Generalized Additive Model (H a s t i e et al. 2001). In this modelling we assumed that the number of pollen grains collected in successive days undergoes the Poisson distribution. The pair wise comparison of SPI values calculated for given sites and pollen seasons was done using a version of the Student t-test adopted for counts (S o k a l and R h a l f , 1998). (Fig. 2, Tab. 2) . Figure 3 presents the dynamics of particular taxa pollen seasons. For Betula, Quercus and Pinaceae, one pollen peak concentration was observed. In case of Corylus, Populus, Fraxinus, Salix, more than one peak concentrations were noted. Generally speaking, the highest pollen concentrations were observed earlier in 2002 than in 2006. The delay in 2006 was smaller when it referred to the taxa whose pollen occurred later in the course of the season (Fig. 4) . 
RESULTS
DISCUSSION
The lowest pollen percentage was recorded for Corylus in Kraków and its neighbourhood (Tab. 1). The only species Corylus avellana L. occurs commonly, especially on the outskirts of the city on small scattered sites. The highest percentage and SPI value were noted for Betula pollen at all the sites. In 2006 these values were considerably higher than in 2002. In 2006 these values were higher for Giebułtów than for Kraków. In Kraków and in the suburban area, Betula pendula Roth. dominates. G o t t a r d i n i and C r i s t o f o l i n i (1997), performing a similar study in two cities in northern Italy, found a higher pollen concentration of Betula in the bigger city (Trento) where Betula was planted as an ornamental tree.
Our study shows that the SPI value depends on both place and pollen season (Tab. 2 and Fig. 2 ). Variability in the SPI value in the different sites is associated with plant physiology (alternative cycles of high and low concentrations) and meteorological parameters (S p i e k s m a et al. 1995). E l -G h a z a l y et al. (1993) , performing observations of pollen concentrations in Stockholm and Huddinge (15 km away from Stockholm), found signifi cant differences between pollen annual totals. The highest percentage and annual total were observed for Pinus in Huddinge, while for Betula and Quercus in Stockholm. E l -G h a z a l y et al. Najmniejszy udział procentowy zanotowano dla Corylus, natomiast największy dla Betula zarówno w mieście, jak i w okolicy. Różnice w datach początku sezonów pomiędzy punktami pomiarowymi były nieznaczne. Stwierdzono istotne różnice wartości SPI dla większości taksonów zarówno pomiędzy punktami pomiarowymi, jak i pomiędzy sezonami dla Krakowa.
Ocena przebiegu dynamik stężeń pyłku w sezonie wykazała istnienie: jednego, dominującego piku maksymalnych wartości (np. Betula, Pinaceae) lub występowanie wielu pików (np. Corylus, Populus, Fraxinus, Salix) . Zaznaczanie się wielu pików tłumaczono występowaniem kilku gatunków danego taksonu na badanym terenie lub zmiennymi warunkami pogodowymi. 
